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(54) [Title of the Invention] 

Color Printer 
(57) [Abstract] 
[Object] 

In a desktop publishing, while seeing a preview picture 
at the side of a printer device, a printed image is designated 
at parts thereof, enabling to perform color corrections. 
[Means for Solution] 

Printed data described in page description languages (PDL) 
are stored in a printed data storage 18 via a PDL interpreter 
14 and a device color space conversion part 16. CRT displays 
a preview picture of a printed image, and a user designates objects 
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to be color-corrected on preview picture . The color correction 
is carried out with respect to the printed data, and the printed 
data after the color correction are overwritten with original 
printed data in the printed data storage 18. After completing 
the color correction, the image is printed by the printer 24. 
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[0023] 

[Mode for carrying out the Invention] 

Explanation will be made to a most preferred embodiment 
of the invention with reference to the attached drawings. 
[0024] 

Figure 1 shows, in a block diagram, a whole structure of 
the color printer according to the invention. In Figure 1, the 
color printer 10 is connected to an edition device (DTP computer) 
via a network. That is, printed data output from the computer 
mounted with the DTP soft ware thereon are supplied to the color 
printer 10 via the network. The edition device makes the printed 
images as an aggregate of various kinds of obj ects such as figures, 
letters, photographs, and others. The printed data are 
described in a form of a PDL and transmitted to the color printer 
10. 

[0025] 

Figure 2 exemplifies data structures when describing the 
printed images by utilizing a postscript being one kind of the 
PDL. For example, 102 designates the printed data relating to 
one photographic object, 104 designates the printed data relating 
to one figure object, and 106 designates the printed data relating 
to one letter column. The respective printed data include 
coordinate information or color information. 
[0026] 
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The color printer 10 of Figure 1 has a function as so-called 
print server and a function as a printer which carries out actual 
printings. The transmitted printed data are received by an 
interface unit 12 connected to the network. The printed data 
are at first sent to the PDL interpreter 14, and the data form 
thereof are converted from the PDL form into a data f ormparticular 
to the present device. The device color space conversion part 
16 performs the conversion of a CMYK color space of the edition 
device into a CMYK color space of said color printer 10 with 
respect to the printed data. Incidentally, such interpreter 
or the device color conversion do not lose information concerned 
with the kinds of the respective objects. 
[0027] 

Thereafter, the printed data are stored in the printed 
data storage 18 composed of RAM and others, and are repeatedly 
read out at need. The read printed data are sent via a switch 
20 to the printer 24, and in this printer 24, a color printing 
of the printed image is carried out. Herein, various kinds of 
printers maybe applied as the present printer 24, and for example, 
a laser printer or an ink jet printer are applicable. An image 
composite part of developing the printed data of respective 
objects into images is omitted from the drawings. 
[0028] 

The switch 20 is controlled by a later mentioned color 
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correction part 22, and in a printing mode, the printed data 
read out from the printed data storage 1 8 are output to the printer 
24, and in the color correction mode, the read printed data are 
output to a first color space conversion part 26. 
[0029] 

In thepresent embodiment, the first color space conversion 
part 26 converts the form of the printed data from the CMYK to 
a RGB. The converted printed data are sent to an image forming 
part 28 which generates image data imagined from the printed 
image. The image data are supplied to the CRT 30 installed for 
performing print previews, and the image to be printed on the 
CRT 30 is displayed. The image formingpart 28 also has a function 
of adding a later mentioned operational image to the above 
mentioned printed image . The image data output from the printed 
image forming part 28 are also supplied to the color correction 
part 22 executing the color correction other than the CRT 30. 
[0030] 

The color correction part 22 has, as shown in a later 
mentioned flow chart of Figure 3, various kinds of functions 
such as forming the operational image, selecting the printed 
data of the objects (one or plural objects) of color correction, 
specifying kinds (figures, letters, or photographs) of the 
objects of the color correction (also called as "the object to 
be color-corrected" hereafter) , executing the color correction 
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based on a color correcting function, or replacing the 
color-corrected data, and the color correction part 22 is 
composed of, for example, CPU. The color correction part 22 
is connected with a keyboard 32 to be used to designation of 
the objects to be color-corrected or alternation of the color 
correction, and a mouse 34. 
[0031] 

The printed data (the printed data of the object to be 
color-corrected) after color correction output from the color 
correction part 22 is, in the data form, converted from the RGB 
color space to the original CMYK color space in a second color 
space conversion part 36, and the original printed data of the 
object to be color-corrected in the storage 18 are replaced with 
the color-corrected and printed data. In short, on the storage 
18, the data corresponding to a partial color correction are 
overwritten for the printed image. At this time, the color 
correction part 22 carries out the control for writing-in and 
reading-out of the data. 
[0032] 

When the data are read out in succession from the storage 
18, if the switch 20 is turned to the preview side, each time 
when the content of the storage 18 is updated, a tint of the 
printed image in the preview picture is partially changed. 
Therefore, the user repeats the color correction while confirming 
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the preview picture until obtaining a desired color, and when 
the color correction is finally accomplished, he executes a 
predetermined input showing accomplishing of this final color 
correction. Due to this predetermined input, the switch 20 is 
turned to the side of the printer 24. The printed image after 
color correction is thereby printed. By the way, it is necessary 
to perform in advance color adjustment between the CRT 30 and 
the printer 24 so as to make both color expressions agree with 
each other as much as possible. 
[0033] 

Next, explanation will be made to specific operation of 
the color correction part 22 referring to Figure 3. The 
processing routine of Figure 3 starts by the user selecting a 
color correction mode. S101 displays "Frame" for designating 
the object of color correction, overlapping on the printed image 
in the preview picture. The user moves a mouse to move the frame, 
and encircles a desired object demanding color correction with 
the frame. In the present embodiment, one object is a basic 
unit (minimum unit) , and the designation of color correction 
may be performed to one or plural objects. Incidentally, when 
designating the plurality of objects as the objects to be 
color-corrected, it is also sufficient to enable designation 
in mixture of not only homogeneous kinds but also heterogeneous 
kinds. For simplifying explanation, the processing in Figure 
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3 shows such a case of designating at once the same kind of one 
or plural ob j ects . Depending on the data structure of the printed 
images, it is also considered that the color correction may be 
designated to one part in one object. 
[0034] 

S102 detects click of the mouse showing decision of the 
object to be color-corrected, and S103 automatically judges a 
scope encircled by the frame within the preview picture, and 
on the basis of the judged result, the printed data of the object 
to be color-corrected belonging to said frame is selected from 
the printed image by an amount of one page. S104 refers to the 
selected printed data, and discriminates the kind of the object 
from the descriptive form thereof, . Herein, if the object to 
be color-corrected is letters, S105 displays, for example, as 
shown in Figure 4. 
[0035] 

In Figure 4, numeral 108 is the printed image nowpreviewing, 
and 110 is the frame, by which the object (letter) to be 
color-corrected is commanded . Adj acently the printed image 108 , 
the color 112 of the present corresponding letter and a color 
palette 114 are displayed as the operative images. Then, S106 
detects colors designated by the user, and with respect to the 
printed data of the object of said color correction, S109 changes 
the color data to data of a color designated by S106. 
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[0036] 

On the other hand, if the object of color correction is 
figures or photographs in S104, S107 displays, for example, as 
shown in Figure 5. Numeral 116 of Figure 5 is color control 
panels as the operative images which display respective kinds 
of click buttons for changing colors concerning the objects of 
color correction designated by the frame 110. For example, as 
shown in Figure 5, there are displayed "darken", "brighten" of 
the selected photographs or drawings, or "decrease red", 
"increase red", "decrease blue", "increase blue", "decrease 
green", or "increase green", and the user clicks the clickbuttons 
to change the colors. In case the operative contents shown in 
Figure 5 are insufficient, or efficient color correction is not 
performed with them, displaying, for example, as shown in Figure 
6 is sufficient. 
[0037] 

In Figure 6, the color control panel 116 includes parts 
of determining details, and when pulling down a color specimen 
box 120 from them, a color palette is displayed, so that a color 
as an object to be changed can be at first decided. Next, when 
pulling down an operative box 122, there are displayed lists 
of abstract contents tobe corrected, for example, "brilliantly", 
"darken", "emphasize", or "lighten", and the user designates 
any of them and clicks it for bringing a tint of the- printed 
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image nearly to a desired color. According to the present 
embodiment, it is possible to change a user interface in response 
to kinds of the objects of color correction to enable to improve 
operation, and further if selecting object words and 
terminologies, it is possible to perform an input of the content 
of color correction following sensibility to the colors of a 
human being. 
[0038] 

In Figure 3, when S108 detects that the content of color 
correction is input, S109 changes the color as designated for- 
the printed data of the object of color correction selected 
similarly as mentioned above. The color correction can be 
executed by using many kinds of practices, and color correcting 
functions therefor can utilize various kinds of forms such as 
tables, calculating formulae, or determinants. Figure 7 shows 
one example of the color correcting functions for converting 
from RGB to R'G'B', and a basic model shown in (A) which does 
not carry out the substantial color correction is changed by 
interlocking the user's input as shown in Figures 4 or 5 so as 
to be, for example, (B) , thereby enabling to appropriately set 
the color correcting functions. Of course, such a color 
correcting function as a direct lookup table can be utilized. 
In the above mentioned embodiment, since the color correcting 
contents are set by the mouse, the color correction can be 
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performed rapidly and easily. 
[0039] 

5110 overwrites the printed data of the object of color 
correction with the printed data after color correction by 
controlling the writingof the color correction part 22 . Herein, 
the mode of the printed data is converted from RGB to CMYK by 
a second color space conversion part 36, and thereafter the data 
are replaced. If the content of the printed image is partially 
revised by said replacing, the preview picture is also 
instantaneously switched, so that the result .of the color 
correction can be visually confirmed at almost real time. 
[0040] 

5111 judges whether or not the color correction is 
performed continuously to the same object of color correction, 
and if the color correction is continued to the same object of 
color correction, a serial processes after S104 is repeatedly 
executed. Otherwise, S112 judges whether or not the color 
correction is performed continuously to another object of color 
correction. For example, if the input gets in to dissolve a 
condition of fixing the frame, each of the processes from S101 
is again repeatedly executed. If getting the input showing 
completion of the color correction to the printed image, S113 
issues a switching command to the switch 20, the printed data 
read out from the printed data memory 18 is sent to the printer 
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24 for printing the printed image. 
[0041] 

Figure 8 shows another embodiment of the color printer 
according to the invention. In this embodiment, differently 
from the structure shown in Figure 1, the color correction in 
the CMYK form is performed in the color correction part 22 . That 
is, the printed data from the switch 20 are supplied to the first 
color space conversion part 26, and on the other hand, the printed 
data are also supplied to the color correction part 22 not passing 
through the color space conversion part 26. In the color 
correction part 22, at first the printed data of the commanded 
object of the color correction are selected from the overall 
printed image, and the color correction is executed to the printed 
data. But, the color correction in this case is a conversion 
from CMYK to C'M'Y'K' . Changing of the content of the color 
correcting function in response to the user's input is similar 
to the structure of Figure 1. The printed data after color 
correction are overwritten with the original printed data, not 
converting the color space, differently from those of Figure 
1 . 

[0042] 

Any of the embodiments can perform the color correction 
on the premise of the preview, but according to the embodiment 
of Figure 1, since the respective colors (R, G, B) are made 
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perfectly accord as 1 vs. 1 between the image display and the 
color correction, there is an advantage of comparatively easily 
setting and processing the contents of color correction. 
According to the embodiment of Figure 8, it is not necessary 
to convert the color space with respect to the color-corrected 
data, and this embodiment has an advantage of enabling to simplify 
the structure of the device. It is also possible to divide into 
two the storing scope of the printed data storage 18 shown in 
Figures 1 and 8, at first write the same printed data in both, 
cause the scope of one side to maintain the memory of the original 
printed data not corrected, and cause the other scope to replace 
the data. With such structures, in case the color correction 
becomes complicated and is wanted to re-start all over from the 
beginning, there is an advantage of not necessitating re-sending 
of the original printed data from the edition device. 
[0043] 

[Effects of the Invention] 

As having mentioned above, according to the invention, 
it is unnecessary to go back until the DTP soft ware which has 
made the printed data or the application soft ware for correcting 
the colors of the respective parts in the printed images, and 
in the printer, the colors can be corrected voluntarily to the 
objects to be color-corrected. Further, according to the 
invention, re-sending of the printed data from the edition device 
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is not necessary, so that the efficient edition or printing may 
berealized. Besides, according to the invention, itispossible 
to perform the correct preview and the color correction based 
thereon. 

[Brief Description of the Drawings] 
[Figure 1] 

A view showing one embodiment of the color printer 
according to the invention; 
[Figure 2] 

A view showing specific examples of the printed data; 
[Figure 3] 

A flow chart showing the operations of the color correction 

part; 

[Figure 4] 

A view showing the preview pictures for color-correcting 
letters; 
[Figure 5] 

A view showing the preview pictures for color-correcting 
photographs or figures; 
[Figure 6] 

A view showing the preview pictures for color-correcting 
photographs or figures; 
[Figure 7] 

Views showing examples of the color correcting function 
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used to the color correction; and 
[Figure 8] 

A view showing another embodiment of the color printer 
according to the invention. 
[Description of Reference Numerals] 

10 . . . Color printer; 18 . . . printed data storage; 20 . . . switch; 
22 . . . color correction part; 24 . . . printer; 26 . . . first color 
space conversion part; 28 . . . image forming part; 30 . . . CRT; 
and 36 ... second color space conversion part 



Figure 1 & Figure 8 

10: Color printer 

12: I/F 

14: PDL interpreter 

16: Device color space conversion part 

18: Printed data memory 

20: Switch 

22: Color correction part 

24: Printer 

26: CMYK RGB 

28: Image forming part 

30: CRT 

32: Keyboard 

34: Mouse 

Figure 3 
Start 

S101: The mouse is moved to show a frame 
S102: Is click present? 

S103: Printed data of objects of color correction are selected 



15 



S104: (Figure, Photograph) (Letter) 

Discrimination of kinds 
S105: Show color palette 
S106, S108: Designation is present 
S107: Show panel of color control panel 
S109: Color correction 
S110: Replace data 
Sill: Continue to the same? 
S112: Correct to another color 
S113: Command printing 
End 

Figure 4 

110: Pork, A, I, U, E, 0 beef 

112: Color of present letter 

114: Change color of selected letter to 

Figure 5 & Figure 6 

116: Darken, Brighten selected photographs, drawings 

Decrease Red, Increase Red / Decrease Blue, Increase Blue/ 
Decrease Green, Increase Green 
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